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(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a photomask for KrF 
excimer laser lithography in a short period and at low cost, and to 
reduce a manufacturing period and the cost of a semiconductor 
integrated circuit device. 

SOLUTION: In the photomask manufacturing process, a light shading 
body pattern is directly made using the photopolymer composition 
containing a chemical compound which absorbs the specific light. 
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^nfimmmmmmi)^h^j:^wmi:^'r&Kr fx 

T, MIEii5te*gPiOKrFxdri/?^-if3tet;*trSS 
jS^^M %*>^> 9 %ciOlEH-C$>.S C: t Sr^tmt-r & 7 :r 

t^'o%m'Qm;^yxmm.iL\im'&}^9y^<^y^ r Fx^f 

XS(cJ:-:.T. K^;<f9xai^(c:KrFxdfi^v^ 
S f: ^mih-th K r FXdri'-? W1f y V^^5 7 

ffiTfc -jT , fliraeje3t«cSi!<0K r FXdf j^VP-if 3tett 

m»M 1 5 } K r FX:^r>^-7lx— y^57 -f ffl^N 

^^fcSfrS®a**^4 0%tJLhfc^^jS*£OvS 

r FXdE->"7p-if jttcJfr43§S*3{^2%*-<i> 16% 

(rymA-cibhwm^mL-^h t immti-h k r f 
nti> 3g3a^*«4 A> 9 %cr,miTh s t*> & ^ t s- 

[ii*:«17] ^^1 3J>4V^Jil4igtt<0Kr FX 
r Fx^i^vU— r3t<O{ftfflS-(U3180Je^;c S«)tS: 



mL±izm^-ri>tkm^^i:m^'MLm^Lxpji^co^^ 

FXdf ratt jpff SiS^*^' 1 Xl^XYX^h h Z 

mx'h-ox. msme^mcoK r Fx^f i^vi^-- f^tt 

x-f^irfmL. mm^^^y^^m^Jki:irLx^3ij^ 
^ yim<^m^bx\> ^ < xm^nrtsw^^^u x<r>wm 

-^it^m^^h^maimz^m-thy* h-?^^? 
ifi. ^^vxmLtf.zmmE!^^mm)>(>m^^ixf:L 
m^<^wtwj-^9y^^\.. muw3m^-i^yw7>Y.r 
F:si^'^-?u-^mznrhm^mifi2%t^t^ i exco 

[ii«3«2 1 1 iia<Ji2 oiett<o^^T>'N'-f x<?)iBt:6- 

X-7^WmL. ^^WL^^'S'y^n^^lk^ritL.X'^a^f^ 

mwuL^zm^-rhimm^im^ ii LUML-CBfr^^o^N- 

^^?:m\'^tt5m^^j:m^^i^. ^K rFxdf-i^^i^ 
^/f^xmmiizm^mmmm*^i^m^^iif:i 

ip^. m^yirh'?X9cn>^ifyxmSLHztS\^n9 
yAk<^K r Fxdf xVP— !f3fc«O{affl?:{itiri80Jt^'i. 

i>imi^'ofzm.mi^y:!^bmitimmi^-rizt 
mv$>^x . mim^^^<r>K r fx=s^>'v u~^mz 
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tis««2 4 ] m^m 1 8jbM2 3^^-rtii}Hzim(r>m 

fzi^i^xh¥<y-tfymi:^tsui^:^hX'hhzbi:i^ 

im^m28] y^h'?xi;^±izm^^tifzMmih^ 

Lxmiiaxm±.izm^^rLfzui^xhizm^i'ijdTM 
t. mm^noxmt. m\^=Jyshi:-7:;^^izimMx 

K r FXdf j^vi^-- r3feT-S) 0 , 1fneii3BlsS).&V^{i:jiS 

m^-^:!^yi}'^y-^ym^^tsmiAmmsx'if)') . 
mi^za \ ^x , mtmMiMifimmxh hzh irmwLt 
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x<D^ijm{zmu miz^ ^^immmm 
mwffismTmtzmft 0 v^v y < m^izm^Lx^ 
Wj:m^\.zmi-i> t «or * s . 

[0002] 

S»iB^N°^y^^«s^x^N±(c:|K^?'1-S*&t LT, U 
h-7:^^'«oy^^'>'Sr*^^'?x>N±tc^Si^L 

T-r^N'-f x>'>°^' y^mm.-t^ , 
[0003] ii^cT):? h-7x^{±, SBB^^Xf^;^ 
S«LhtCJgBR5fi./::^nA (C r ) m<mmti:MJiL 

^mm^timm(r>nmxmis.^tixm^^tLx^^t. it 

m±izmTmmmi^i^xhi:mi^Ltitk. ^<7)m=mm 
mui^'xhizmTmsmmmizxmm<7)^-^^-yi:mm 
•tt, f^\>^x. mmzi:'omm(r>m^(oi'i^'xh^^i'y 

^mf&Lf^m. ^c^Ui^Xh^^yy^r-^X^ bLX 

'fX.yf-y^^^'^X.y hX.yf->-^^-r'ji3^^JaI-r 

m<m^<r>m^-<:!'-y^^i!f^xmsLUzm&Lx 
vv^^y ^<r>mm&f^±^\ambLx. ± 
ticoxd^^ uj:.m*^io^i>mtmmm<r>m^x'm^ 
^iixm^^ixx\,^i>m^<r)y:th'?x^t>i.mz. 
<^^x^m'i^ip^^tix\^t, mttmm^A- 13 
6 85 4^■^Jikmizii\^x^i. y*h^x'^<^m^^i:^^ 
mmizL. ±m^mmut:im^i>ih-i'i}^^j:^b. 
^^^yim.mT&itcoms^m.ei^-^i>J: a tctTv^ 

■t^j:h-h. ^'^^-yirm^'t&y^hUi^Xhcomt 

mBnmim.MLt:imi. ^^-^^ yx-h^mmj-^i^y^m 
T&LtzmzMLxm.m^^KmLx\>^ttzt^. ^com^u 
x'imti^RmL. m^^x'<Dmimi}^oiz&-^<, zti 
ferio. mMmizmw<i!^y^mmLfz^<r)mmb. 
^f-yi^^mco^m^coitiizk^ < ^ o^^Bfln^ffl^ ^ 

Ti^s. ^^-y h-ym{iLmi^y h-?x^'<r>W^mi>z 
a^^xii. ±MSMm<oy^\--7xi^com^tfi^^~yh 
-ymSi^y hmz^^^ixfzi><7)Tf>'>x . ±ieil« 
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[0006] — - 28 9 3 0 7-§-iil8tCij 
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ArFXdfi^^l^— r^KlUcOaft (t5J:-ei 9 3nm) 

^cofzuf). :i<^:t}mizmtnm^m<r):ii y^y^ 
Xg^I^ h c7)^Xg*^^® i: !2: 0 . 7 * b "^X i!* 

mn<r>K r Fx4f i^vp— 9-' y v^yy^ u y 

ISttS- fcfc i?>-f ffi:JH^8fl!§v N U -y ^' X tc, 7 y -/l^ 

^m-Tmm'^^(7)mmmm^^x^^^ , ^ 3 
msmm-ii. hnb^o . 1 jLtm«offijiiT't . 1 9 

3 nm-CcOSifi^JS 1 tsf-oTC: a L^tffi 

<fflV»-&KS0. S/xmgJgT-ab-jTt. ^OAr FX 
=Jf-x-7^-if3tt>!tr.6^$«i. 0. 0 1%mTt^ 
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[0 00 7] 
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g85^$i^TV^^r^^, ^liqHolSIHi. *ll«lliiSi^%<0 

FXdf-i<;-7P-^#Uyi5'/7.7.>fffl.7.^.h:??X^'.$rS« . 
mm-t^^ibiZhh. Kr FXdrv-r^— yijy^^^ 
O , K r FXdr >"V l^— T U y 7 T' 

i&axh. ^mm. i&x?m^(r>-?:K^^m\^x^t^ 
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Ps^'xhSr-eto^*. Kr Fx^i^vi^— if«jy^^77 
-fffl7:j-h-'7X^£0jg5Klffii:-tSitJiT'#^V^, ^ 

X hffl^iBa+l:. K r F:ii^>'-7]^—^±<omMmi,zm. 

fmi:^^<t^h t V m^t^am^rm^iMs:: t x- 

X;5'ffl:5^;<f'7XS«±(c, itg!?gj«t?t^i-'X hyt^J' 
i^S- K r F Xdf- i^-? r i; y ^ 7 -f ffl 7 h -^X 

LTfiEffl-e?^SUi''X hfi^l^atJ It/Cl/tSr 
ttfflLfcK r FX:S'j^-7P— y^^7 IB7* 

xi? «. w t ij^if^m^mmrnxfi s , 

[0009] i/c, ^kmmXit. C r^i:'#JSig3tll 
fctita'PI^CD, ffi»^T®a^cO®V^P-v'XhV'C:J'>'S:a| 

^mtLxa^. :Lix\imht^f,z^ j\-yv-y^t\^ 

f'J y^^77 ^ T'fflV^4,fL-CV^S>'N-7 
effli^7h-7X:7^<!0fi[ffi>^7h-7X:7tC, 7*hVX 
:?ffl53S;<r7XS;K±(c. W&^^LtiVi^Xhf'^^y 

^mmt Lx^^i,:}imimm-hzbi>^m\fr> 
wmx'hi>. 

[0010] ^mmmL'i^<ni^^hmimmt:m^^ 
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bKadri^;l^. yx.~fl^, J^ih^i^^. xh^fj^x 

<ofpi}^ei>mim^m^ttctm^m^mt>-t, ri-rio 

{±, mmiryv^-^y, ryy.'yw^y. ^yy^y 
*jy^ yjii-y] — /i^. !-;>( h^i^-9.io-=jyu=tTy 

h^-fey. 2-b Kn^v-;>ff-/Pr>'h9-fe>', 9-t 

yvy-^y, x-r^yryvy-^y^ r-th^i^r^^h 

;U-6,7-i'';< ^^i^-^:7:J'^>-, 1-t Ko^>-4-yD^ 

-2-yxn^T^^)V^y^vy^ i.3.5-m;x (t-q^: 

[0021] mi^'¥<r>tm.mt-^<r)^^&R.u^ 

-^^zm-hm&m^ i %ijtT, i "9 » i l < fio. 5 
%arbLKrFJ^^y'?u-^*Jvyyy ^my^h 

(2) ±iE3myR'(b^!H>lS:^tf®3fel±^]il«^Wi, K 
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%A-(i>l 6%oeH, J:0iif*U<Ji4%*»(b9%f)iE 

vu— ru ^ mz-^-yh-ymmmi^y h-^x 

x^i^y^^twa^y-zprnmrn. ^com. mmij-i^(r> 
mmm^ms^iii:^hmK). m^<r>§'myj.y-)vm. 

(HMMM) mtm^iXZX^ht'^. ^c7)(J*\ 

ilRr;U3-/i^. mt\t. m-^i^uyw^-/v. p- 

^S^lx-y^'Un— ;t^, 1.3,5-^>'-br>-h"J;.<^y-;U. 
2 -b K j/-5-^ . 3-0'-fe'y '>'j< ^ y 
3,5.3J_-'v^-9-b h'n^fv'yf-;l^4,4_-yb Ko^v' 
y^x::.;!/, b'X(3_5_-yb Kn^£x;<f-;W-4_-b K 
n4fv'7x-;l');<f-l'>'. 2.2-b'X(3_5_-i^'b Ko^ 
i^^f-/P-4_-b Kn#i^yxr.;l')rD^N'>, 1.4-b'X 
(2-(3_5__-i^b Hn^x-X^/W-4_-b h'ndfi^^xr. 
)V)yx3Hy) K^y^y^ \,-i-\^y.(i-\LYx3^\y-l-y° 
'o\^)V)'<.yMy ^ i.3-b';;^(3-b Yni^i^-lr^y^iV) 
O-Hfy. l,3-b';^(2-b Yu^l^-Trruy^M-^^ y 
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^i^Ky-ify^ 5-^nn-l,3-t'X(2-b h*o^i^-2-r 
at:/U)^y-^y^ 5-ynq6-l,3-b*;«.<2-b ¥o^i^-2- 
ya^MKyAiy^ 1.4-t'x(2-t Ko^rx-a-rotr 
MKy-^y^ i,4-h*x(3-t h'Ddf-i^-3-^>'f-;U)0' 

Hfy. l,4-t';<.(2-t Ha^i^-2-ratVl')-2.3.5.6-7^ 
h7;<^;k^:^-fe'>« 2-:7ao-l,4-b';;?.(2-t h'odfi^ 
-2-Toe/U)'<.>'-fe'>'. 2-:/n^-l,4-b'X(2-b Hn^ 
v-2--7*ob-;W'<y-<f>'. l,3.5-M;;^(2-b Hn^v- 
2-rab;W'<>'4f>', 1.3.5-h U;^(3-b Hadfi^-3- 
^y^/W^y-feV. 1.5-b';<(2-bHo4f>'-2-roK' 

l,4-b"^(2-b Kodr^-2-rof 
y^'l^y^ 9,10-b'X(2-b HD^>-2-rDbVWri^h 

<^^^:^iS5^<^if— -^Aig, p-^;^x>'x;^J^yl^-o 

5^yS!-^7^;w s }<m<7)X)i'yi-^ym-^ s x 

( 2 . 3 -i>Va^rob7U) V i^T7 U- h#WN 

< 4 ) *l%B^O!S^^lit«^!H9{CK r Fxdf i^V^- 
f ^<0*i®lR=^^#-^-rS3ttaJR-fb^fti: LTJS ( 1 ) 

( 5 ) fpX'h ( 3 ) IiT-^^!^^^'>;{®iS3\i14»BlfflBfc!il 

^j±7 :ci-yx u ymmi^im^^^ >r t ^mmmTh 

yh^-b yimti^t fziiy a.-hyxu y^m^^ 

\,zi^xmm^^(r>ry v y-^ymmii^ttzny x-^ 
yxx^y'^W^mm^ V u >y ^xt^JD^-tts . ^<r> 
c t izx ^m^'^'<-'^m<oTu-\iX^<7)WdtM<r>i&T 

%JiiT . J; "5 if * L < {±0. 5 %vxyizmm. Lt^m^ 



mwmmwm.t:mm-t^mzim^tih. 20-4 
x{f , i^xT^AL s I trnttth^m-wmm^ 

ffifJi. h 7 y'j^'x^s^ hJDXXgj±m 

r Fxdf v"?!^— ru y ^^77 -f ffl7 :f h-^;^^ Srjiffl 

Jinx h SrS^imWt^Tff £ t i)<-^mt^h . 

(8) mxMi>zXKim^^n^<rHi^^ 
(^#«K r Fx^v'VU-ify Vifyy >fffl7^ hVX 

X jf- v--? 1^ -if u y 5 7 ^• ffl 7 :r h -^x t orar- 1. 
\,z\mmif^9 yif^wm> h v ^«iii^<o^-?Kui^'x 

h*^^>^^Ar FX^j^Vl^-if 'jy^^7 -fffl7* h 
c7)KrFXdfi^V^-^Uy^77-fffl7^ hVX^^ 

( 9 ) ^mtammf^^yi^wMt^htphKr fx^e- 
i^^i^— ifyyi/^7-rffl7^bvx.^'<?>ftt>0tc. h 
^y>''X:?i7)y-h«ffiXgffl7:rh-7X^'i:L.T. ^ 

y ymms v-7hvx^$-fflv^-6ii: t ^tST-* s . 

[00 22] 

'J-y^'Xi;L.T#1^7xy-;Hb-^TPPAl 100 

-3c (^ffl-fb^ujEtfe^^itS) : 1 ooassR. a? 

M) : loaaias. m^^\kLx^yyrxj],7i~^ym 
■^7^;w $ K : 1 ommm. mfRit^t vx9- 
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0. 2 um<7)7-y tiy (smsm) j<>yuj>-y^f\^i}' 

'C. 2t«-^flW?VflLT. I|£§0. 3 2ahii«0MI^$:# 
/t . €^«JB^fS (^^cOJlfiS®E«i 3 O k V ) 

-n^A(2. 3 8%) *^jR^iS«>S{c:fflV^T4 0#fa 
afliU^t::^. m^'^yijlfl'f*. 6. 0juC/cm2-e 

u- h±Ti 0 ox: 1 o^m\mk. ^<^^^ia s n 

A <r>%^WA L;t i: co^$S-T t L3t i: i= . 
k=-A • ln(T) / (Alt ■ d) 

(!S3tttffiJI&m!^CT3 ) ^1^7xy-yHb-^TPP 
A- 1 0 0 0 -p (^im-fb^x^sC^ttS) 9 

TtTkttT/P* 'J "TiStt^lS^ I y-;Hb-&!ir5-»;ft , 

<0^<0*B!^lix h 5>^;l'ry^:-'>A (2.38 

%) Tiimwuzm-^mtmrna. s 2 n m/s Tfco 

Jt. ^fz. hV:^ (4-b HD^i^:7xr.;l^) ^:5'>-t 
2 - ^ aox^/Pb'-yl-x-xvPi: ^i^'j^f-^W^yP*^ 
. h y ^yj^TX'Km^-t. h U X ( 4 - 

tgb'^;l.x-x/Ht.^%2:#7t. JilBr^ h^-fe:^^^ 
;l^fltji5&#liDL«:^«7 X y-;Nk^fc±iE3W«gb' 
-/l^x-f-Mb-^^^tT'J i^'-T^Ap - h/l'X>-X/P4^ 
- h^MSEi: UT 1 , 4-i^'^^-»>->4'T'KJCSl+. 

afeffl*«iii*»fc. ^ coafeBMWijii : 1 0 omm. 

^^mmi^:^r-fi- : 4mmsi^ 2 -^y^yyizmm 

nfz. i^^j^y^jc.j\±i,zz<Dmmi:mT. m^^m 
ioo°c. sta-^fswaaL-c. mrmmmmm.(m^ 

OO-C. 2^m!mLfz. ymity-hy^^fUry=t 
-^M,(2. 3 8%) *}§?8iS:3Sm?ffitfflV>-C3 0#^ 



n^Tmrnm. 7. o/xc/cm2r^ff^^i/M>'N-^ 

mmmsmsfrm^ 2 as nmizii\'ti>mmkm^ 

mmi.tztz^. 0. 2 6T?>-5Jt. 
( ^tjg® 1 ) m^m^mmum 1 Tifii^$ix/i^>;*' 

^^xmmth. m2 (a.)t-t^ (e) ^%m<DY.r 

WBimMi:iS^!ffJiZ7pttii,<^'Cht, 02 (a) (4, 

■r\ 1 0 1 i±^/fyxmmx'h i o 2 {±. 
tibmfi^>ixfzc rw^mmi}-t^^hmmmmMa&t 

yw^m'mt\i^j:(>^£i.\ i dtssBs/N'-? ymmi- 
ff)^(^y^h'7:^i'mm^y^yf':^tm-ti>, 02 
(b) {4. ^jmrnrnmrnixm 

^izxm^. 1 0 o-ctciasps^ii/tTf. y hrp- 

hT-lO^^inSfeL. 0. 5/xm«oM»c7)JS*l4ffiMIB 

fiK!i?!i^ 10 3 ^mf&Lfz, mzm 2(c) -c^-r a a 
iz. 'm^WLmmmcr>i-^'-'>'T-yyizx^j-<i'yi^yh 
m±i-^AQmmmmi 0 4^^t7t. ia2.(d) 
it. mTmmmmm.xmm<D^^9 yjm.^z'mTWi 105 
srBSitL. mmtmmm 1 o 3 tma^t^s' y(^mm 1 0 

«jE{i:5 0kV, mSimiS uCy'cm2X'$>'ofz, « 
^^^Bg|=t^B;e,>(^BXO aiS^^/i««R(4 1 0 O-Cizi^^ 
S3tLJt*-y hTl'— hT'l 0:JMarail»X)t«^*>. *B! 
•(t;7^h9^f-;pr>'^r-'>A2. 3 8%7Kj§JS$r3im?R 

tcfflv^T 4 ofmmmL. ^ t>iz-(y^ymii^x u 

f^. laa^-t*-, 112 ( e ) T-^$nSJ:d{c. mM^D^- 
:ffm.^'t^yi07^i%fz, :/9>';?X±{C0. SjumcO 

•C<4. ^«c*«l±-CO . 1 6 At m<^iSfclBt[raX^^t3« 

S-tl., ffM$tt^^c*;^fa^^•:^'>'g^5£7)8^:R2 4 8nIn^^ 
*Jft§S)S*J40. 3%-C'S)-?it. f|(i><X^C7:J-hVX 
^<±, m.n<^C r^Sig3K«s$-fflV^JtK r F y y;J^5 

[0023] 2|s:vX^'T<4»JS<0«V^x./^y^5tP'*46 
<i>/il.lHl88^N-:J'->'<^CrX.yf-yi?'jDlXS*«^l,^3t»^) 

j&ii«<. ^m(r>^^^~ymmt5xw^:?~y^mh^ 

[ 0 0 2 4 ] ^*>, *||Jfic7)?g®-C'(4mTiaMB?:ffl>'^ 

fzi)K ztnzmh-rm^<r>y^h^x:^mtiz^m^tL 
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tiiibz<^mK'<7)j-i^ ym^icx *)mm^-^^ y(7immz 

[0025] :^mtU(r>mmii^^mco/-<i'-ym^iz^ 

hh, y*Y-7x^mL±j.zm^^titi^^'jmmd>twsi 

nw'i^y^mm'hmm.^^mznL. mimm. 

xmm<r>mmiz< (>^!m^mmmi}mummmiz^<^ 
^ t«-5Tv^s t . w^m'^m^mmizmmLfzm 
commtm^^zmmt^ mfn^mixmiz x s^ibjcoii^ 

(ommmamwib bi>iz^mmzm^$tii,<r>x'^<r)i 

[0026] if:z^m<^mmx'iimRmjmm^m^ 
t:^:^^xmmzh^t^tif)m^^j:c rm^mf^' 

«!B»ji§ism'-«^ysiJj&isfe6 ■ m^mm-thztifiin^ 

tm ) <o'i>i,ztm^mcoT vAy^yv-^-^^tniLim 

^X'-7-9^YS^^\^Xii<:ih\zi.'0'7-9^^-^ti: 

[00271 iJt2t:|^c^?^®f Jiig3tgP<0K r FX^f 
>"7V-it%^zn^hm&^^Q . 3%bLtziiK U=J 

xYmm^^x.xmmLtzb:i^^mt^i%'^mt^ 
b immm^ tix v ^^mx'<7)j^- -7 h-y^mA^ 

tax. m.^^izm-6^:i:.j\±T<D/-<iS'^y^;m 

-K7)j:3t:ilfV^^«S3&*5*$ti«.i^«. 0. 5 
%OTi: ■«x<f J: v*:: t fc, 
immm2 > !S3ttt©llifflJK!H9092^fflV>T. HifeJg 



<^:^^^'m^^^ y^<7)ik^2 4 8 n mtCfcttSJ^^Ji 

mm^miimsmm 1 1 in^r-S) -> f.: . ^ (r)mm<^ 2 a 

8nm<7)3tlc*tt§@tfr^(41. 9-CJ)0, CtOi^^fe 

hvx^i: L-C)S«gf-6. HIS. 

h-7;^i?<4. KrF 'J 7^5^77 -fffl>'>-7 

%^<nw-&mm^'Lx\t. ^<r>mt\iz^ifihh , l 

-■ rats-**; 1 0 0 J / c m 2MSt LT . -^-tfO^^*; 

:^mmnTm^^timmmmx'ii. mm^^m<rm 

hfUb^f&'^cofRdS.x^:!' h/\^cr>m.^*)'^d j^^h^. 
:itiimiRfR}^bnx/. :i<7)m^X'im^i,zXr>xilR 
3tS*^<bL^v\ :^^m<DX>b-yX'hhryh^'^y 
mmwi:mm\L^i,zm^^f^.mmi^mm.miix:\±. 

f\-yv-ym.msii^yv'7xifmk\>zwmx' 
•t^m^m^m^m^mmb^^ zbi}<m.t =3rii 

ZZX'iHiL:mm<3 7tb^hjmizWiMLtH)K vKtjJ: 

5^j:msRmzML±io' (ommiizmmmtrfmtui 

^i^tHZ^-jtz. 

[00281 4 t::^m^mTim& 2 4 S n mtc*} 
ft 1.^**^8. 5%a)m^im^fci)<. {SMKmb^j: 

^mmizi&^L. 9-7yh^-iiy:>(^y-/u<7)m-^A 
t:^ixmMmbm^^^i^-y(r>m^m^iw<tz, 

yim'>yh^mA<mti>tLfc, 2%^mx'it-h»^mm 
&\^JJ^miiJm^ii^i}''yfz. is%^mthb^rr 

izi:*)mMZb-mmb*j:htii\ b%^mthb^<n 
mW^'9-yi:mt>X^^. L*>t^«^«l»^N-:J'-y 
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$• t V ^T , mmmm i -c^'^Tti^itctae t , m^co 

<±i 0 ox:i Ot«-. 3S®«*®?-fl:-r ^•5p<^;^Tyt- 
:'^^m<^yyy:^x±Tcr>^^mmm i o aconn 

0. 5MmX\ 1. 0//m:ftc7):^-.'WN*^'>'Sr^WC# 
i?>*l^. C:ix<±. 5 : lifi|/h«l»S3K*^<0KrFXx 
•y ^ . ¥^«c««i±-C 0 . 2 ^/ inO»IJnX^^fetC 

[0029] J: 0 i>zy—^y 

^ -)v \^wm±^^ ^^t^\,z!F:sm^t^hw^z 

WitX'hh, ■t^j:h-hmm^-^X^ ±l>z<7)'>Xi,y—!' 
^\,^i)^^X'h&. 

mi. mtmrnKTixmizm-yx. m^<oig3tf♦:>^•^'>' 
y ^mu^yvymms'>y h^x^^tm^m^itm 

xi±. mmcoc r ^fc'#m3I3^#y^•:^'^5'lS■^■^. y^h 
;^;u-*-;l^Jgc^Jnxtc{4. IIMJ^ltBtcl^o-Cf^mL 
IS (NAG. 6) , «S/jN^*«l/5<7)KrFXdf>'-7U 

— r;^T- y^N*tc^«L,. yirh-^xi^^izm^^tifzm 
&<omm^-<:S'yi^i*^^j:^^±izm.^^tif:zK r 

wm<oi±m<r>m^^mi<7)ja,miz-:>\,^x. ^<7)mmm 

<^y^h-7Xiflzmm^mnzX':>Xi^^l,i::y^ 



x^immLtzztizx*). :iti(:>-t^xi,z. m^coc 
r^i^^mmm^-^^ yi:^-tt y ^ h^xifumt 
fzm^izitK. iims>tz*)^mm^xhi::^mizB\^ 

T{4, m-^coc r^j:i:^m]&/ti^y^^ y^^^i>y ^ h 
'?x^^xvu^yvymmfi>'yh'7x^^i:m\>'»fzK 
rFvvip^^y ^tm^MrnvxtanL. -ettioi® 
izhi>smmcomx.<r)-mz. mtmm2^zm.'^xim 

~y h~ym{m-7x^ii. m^cr>j\~y h-ymms 
•7X1:^ tmmizmm^-^i}^ymmMi:9km-h^^j 

S-^t, Bgn3S(NA0. 6) . ili/J^sf^*^l/5<0K 

^ixfzKrFmnfi^mu'jxhizim-Lt:, 
:^»cj;-&!ie^^iiico^4t^<o. 2Mm<r)W(mm^^ 

iRi«tc^v>T. ^(omimcoy^h^xi'izmmmmi 
TmL/^^^-7 1 — ymim-^x^^mm ttiz t i,z 
y^^-th y if v^x^^wrnvtzm^^zVL^. i laa 

&7t osjg axhi: :kimz3 1 Tff •& ZhifiX^tz, 

( sesfi?^® 7 ) tmm^mimmm^m.ffiy- hsnx 
xs(ciiSfi}^M4tc«!-5TffML/c^'<.yy yfflffiffli^ 
7 s-fflv^^K r F u -/'!^^y '(ms^mmhx 

9yU<rmMi^y9f'^^ya>ht^\:^isbyif v^x^m 

iii8S«JS«0Hfr^yt^ yi.zMm'ttmm.f^^ y^^wn 
<r>mmt-^wmmmLWcmm\^tz. ^(^tzubmrn^ 
m}c<7y^i>znL, mmmm^^'^y<nmmx\ isw^r 
mA'^y9f^9yinmmx%tz<^T. R5^(C36>*>sri 
X viixv^m^^i<!i^\,zismrh zbi)^\ii^fz, 
immms ) mmmmmiMm i ^m\<^x . mm 

M 1 xrW<^t:iLmizn->xm^<o^:^f^9 y^r'^ y 

^'Xl.iZj^^LtzbZ^.lim^tlfzmMO . lAum 
<r>^^:^'m.f^if y^<r>T^W: 2 4 8 n mlCfctt'S^^fi 1 
4%r2boJt. C:c7)fr^<02 4 8nniC!D^l=*tt-SJS^ 
1 . 9 T-*> 19 . :i (n^^^limnm.^ n^z. h§k 
i^b^j:'^X\^h. L/i*i-oTv\-7 h-y^2:fflv-7 

X':^bLxwmth, ^r\c-9imi^'thU'rt^^i!b 

^i^^iuV-i^Byi.zi'iX^ib. ^zcm'fti.zm} 
j^^-ymmi^^commmwi^-y) Sr-^x^? 
±.\,zu^T^YLXii\^tz. ^<r>t^^\m%:&\f!\±M 
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08li:fS3OS( K r Fxdp i^T?^— ^p^) ^ 10 9« 
S^^>'X, 1 1 0<i'>xy\. lllJi^DlK, 11 
2JSRI*RSjfcM. ^LTl 1 SA-Vi^'Xh-CJ,!,. ZZ 

i)K zti^zmi^rsimcDXo^immx'LAw tr^m 

mx^&m^z tii. l^i'';^ M 0 7 1 1 1 3 ij^y-i£ 
ym^:i^^t^]yi^'xhX';k:s>k\>^oZtt. m^lzK 

!ft«*^s,-5. mm, mmn^j:'^f.iimm^'if^j:-oxu 

Sffi&ilSil 1 2iiXt/mnJifSil 1 1 t=-'N-^-><6^i:«r 

nLmmsL^^-^^-y^^^itf^^dzt^ithitkfi. 

[0030] mR^5- 28930 l^^Vli. 3|s^ 

hh. ^wmmmm-hzb i o zixt><mmtfim 
{mmmi o ) mi o«oii]Ste<o?^«(i-y'f y ■ -yx/u 

^rst^^CM I S ( Complenientary M1S)|IIK^*-^"I>^ 

xj^<r>mmimmx'h^. ^^^'^^x^N^ftfiK-rsiH^ 

p^3i)\,epi)<mfS,^tLX^-^^. n^jifuenizit. m 
ninm^im(7>vytf:iiiAsimx^itx\^i>. t 



xm^M>, t-r^wmi2s±iz-7x^^iy-^m<^^ 

oifsTv^ y^yh-^-^^m^-th {W^-iT) , Z<r) 

x^l^mic-f^l^l-SClt^j-C^S. -?-«0t*ia4 (a) tc 
^'rj:-5tc^NS*tcS1R3s±t:S?'flilSl7^}g«;L. 

fcim-rs. ^<oik^) yi:-{ y-TyLtz, z<7)-(yy'^ 

•^X^mi^i^'X h>'s-^-y 1 8(^mWi. KrF|B/J>a 
yi:mti^t-tMr¥m<^y:irh-7X:^i:m^^tc. 

[00321 zzvii. &A^^^—ymi^z(r>xm^m 

igfiStr-rS t # t la) tKrFSl3fe^SS:fflV^S fc J: 

[0033] ^cr>mT"/i^yi^i:'l7':>XU'JXM8^m 
BS-fblSnSrBfSLytrfft. H4 (Wfc^TJ: o 

xi^meoui^'x bJ^i'-y20imimi9±.izmm,-th. 
^cy^vy^^ yy^Vti, Z(r>^ yy'^-rx^mi^i^ 
X h^^:^-y20ff)mmzt±smmKr¥m^mmm^f^ 

Sii itXHMc^JK®! iz^<r)U-Jx hJ^S'-yt:mt 
f*i:^-SKrFffl(7)7:thv;^i?$-ffll,^;t. ZZX-i>Z 

[0 0 34] -^(TM, Ui^Xh20tm^mi9?:m^L. 

^mi^mis s<r)±m (mi<^^m) iz. mtim-iti^ 

>fy^->'3>-<50}^T'Jg«L:>t. (1114(c)) r 
'f y 1^— 3 i^^rjfei: LTtiLOCOS (Local Oxidization 
of Silicon) SSrffll^Tt J:l\ (IL. L0COS^T'«>'n' 

f^^'jy 25^7 7 KrFX4E->'t?p_-if^/jN^ 
j83tf*:t-rSKrFx^i^-7W— 1f-ffl<07 :r h VX:? $• 

[003 5] ■I<07 4-/PHte»)K7KJ:oTffl^nJt 

^{tmmiZii. nMIS Qnfcit/pMIS Qp*<?^ 
«$*1.TV^4. nMIS QniJj;t;^pMIS Qp<Dy 
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im^lZl-yXm^^flX^^h, tt^. nMIS Qn 

tJJ:t^'pMI s Qp(7)y~hmM9ii. mniimm 

[0 0 3 6] nM I S Qn</)^tmmi 0«. 

s. pMi s Qp<o^^^^mml mta 

t^^mi:. y-hmm9^-?xf tLx¥f^t^m^3 s 
iz-(:ty)£KmmizX'oxm^.'rhzki,zxo. y-h 
9m9izMLxssm^izm&^tix\^h. tif^L. 

m-m^^tLi z k tiJR^sns h<r>x'ii^^<m^^ 

^ K«5ri5tt-C^S, v^i^K^&^^'J-tf^ H«)Si:L-ri, 

'^mit9y^:!^7'ym<nj:o^^<*jrmf^mi:itLX9 

[00 3 71 ti*. J:«J:o'5:¥««!»«R3s±t=. m 

4(d)iz^-tJ:oiz. mnm<t'yv^ym-'^^j:i>m 
m^mi2icvDim(izj:-oxtmtfz^. ^<r>± 

m^my(Mmii^X/±Mco]y=J:^ hJ^i^~yi:m^Wt 
t-^RrPX^f^'-r^— !ffflcr)7* h-7X^$rfflV^r U V 

iZyf^m^i:^A-ri ZtizXO. ^Ui^O^ ym^h^j: 
SKiKl 3Ltia:t/Sfiil 3RS-?ej«-|-S. '^/xysitT) 

\^i^Xh\>Z\t^ KrFXdE-i^Vl^— f3fe{^®S^J^7i 

^^it, 7xy-;HSIiii&'<-X«9li§i:rSl'i'';^b{ix 

tih^^^-y^mt^mmm'^y- vcn^ixi. oisv^jt 

4^:>ArFx^i^V^— f'S^tJ: •?^3163X hc7)^VM(rFXdf 



tx^^m^^tz. mMcr)\^>':xV^m^^h:ikizi.^\^ 
i^X h:3XV SrT(f !> Z t *»'ai*-S. i: ^,^ d^ft^^AS . 
ArFSIitSrff d i: ^tc<±^xy\±«Dl'>''X mtiT^' U 

-^xvNfflcoUx;^ h k LX\im\>^h c: t **T'# 
^-e^fi. 04(e){cs^-rJ:a{c. 

3 s±(C, P;t{i1S-fbi'y 3yiSB 1 4 5rCVD?£lflc 

T «^ LJt^. mfSSmfSk 1 2 J:t;fi?-fti^ U 3 >1S! 1 

4 tc^fttfiW^ 10.1 1 J:t^ii!i» 1 3 L<7)-gj*t^ 

ta-r & i a ^Sigg?L 1 5 ^KrFXdf i^V V— 
tXWfitt. '>xy\Ji«0^>''XhtC{i. KrFx^j/V 

[0038] zzxammicoiim^oASMiiirch'jtz 

fzl^. KrFx4ri^'Tl'-ifS3tS-fflVi;t*^ .O.lSMmJ: •? 
/J^$ ^r^LS*^^^^S^:«■^{i:ArFx^r V V— l^SitSrffl 

S^:fLfl^^^L-C»«-f & C t i)mm^tiif)X'h h . 
[0039] $4.tC, ^«sa«3s±tC, ^^'>'(T 

mm^x^'^y 9 V yymaxx/cvmizx 'otrnxmrni 
mii^V±j&<r)mm i ou-i^x h^^^yirm^i^k-t 

^KrFJ:.^iy'7U-^~m<r>yylrh'7X^im\^X 'J V 
^^^r'-^J'tfVV X-yf-y^^-tS^lttCJ: 0 . 04(0 

itO^yXbCJi. KrFX^i^-VU-1f3tlCjSiSSrl^O 

2:ffiv^/-. ^iam{±> n 1 mwLm i e l 1 1 ibi^^;:^ 

h. C:C:T-{SIH^f<yf-*<0.36/iiiiT-^-:.3t/ito. KrFX 

J: OlSRt •yf->'-?^'->'5'Jg^f SJ^«±ArFX^j^-7 

I/-1fSI3t5rfflV^|,. ArF||5K<7);^£757* b^;^^<7) 
3g3fe«c(3«iiaffl(;5g4.nTv^i,y--K7>yi?mii, 

[0 04 0] ;&x^'ALSlSift-C{i!|ttcmiSi!*l«S:4' 
>i:^tvX^'T>N'-y;/j!?5tT*>ni.C:i:*^'^V^, ^\Wm 

^<^~7xi^ig^m<nm.^ii^tmm)i'&m>. 
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Lit. 

[0041] 2fs:||BHc0^v''X b>'N-^->-^ig7tfi|ci:-f-S 

wmwLX'^ m^mc^:^ y^y^nm^xy 

ISM. ^«risi«ii±, xm&mti^«tt'hi>. tfz.iSt 



[02 ] *i%BB^*Slfflfltjg3tf*:^fflV^7t:K r F y ^ 
[113 ] W«l»lliiffll£iH!imil(ciJ(t&Sj\^B?^ifiiDU 



•y-MftSM. 10"-nMI S 
PM I SQp£7)4^*ffiJ*, 12 
13R-.afil. .14- -HLD(i? 

1 

mm 

110 



3s-^mwmR. en - 
y^-fv-i^tmm. 8,9 
Qnco^tmm. 11" 

•••Sra*felill.-13L- 

■(ti^'j3>-)jg, 15-gfm. 16L1- - mi 

0 1-:GM:^^xmL. 102 • Cr, 10 3- 

i^yjm<r>mm,^. loe-m. io7- 

^^^S^y. 1 08-g8jt3t. 109- -^uyx 



1 1- 

3-Ui^Xh. 



■maxm. 1 1 2 - 1 1 



[01] 



[02] 
0B2 



[04] 



/108 



nil r 



— ^ — ^=<_ 




(e) 



•102 
101 




103 



- 104 




.106 



(a) 



Cb> 



(c) 



(d) 



.Op 





8 

13L V3R 13L 
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[US] 




(51)Int.Cl.7 

G 0 3 F 7/20 
H 0 1 L 21/027 

// H 0 1 L 21/8238 
27/092 



52 1 



F I 

G 0 3 F 7/20 
H 0 1 L 21/30 

27/08 



(##) 



5 2 1 
50 2R 
502P 
32 IN 



«^SE/h¥Tfj±7K*Hr£TB20#l^ m 

(72)^Hg^ m 

«^«S/h¥rP±7j<*HrETB20#l-^ 1* 

«»:«P/jNW±**:0r£TB2O«l-^ » 



F^^-iN(##) 2H025 AA02 AAll AA18 AB08 AB20 

AC08 ADOl BJIO CC13 DA19 
2H095 BA07 BA12 BB03 BC06 BC08 
BC27 

2H097 CAB FA02 GB02 LA09 LAIO 
LA17 

5F048 AAOl AA09 BB05 BB08 BE03 
BP07 BG12 BG14 
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[0071] ^^i. My Hjr-/s'<o@5tm{4, ^-rm 

[00 7 2] ttn. MyF5j-->'N'(7)ffi5fe)«{a{i, mi^X 
[00 7 3] (IS3«7)Sli»B®) |f|^ltiJ:tASg2<7) 

[00 74] L*»LiiLtcRSfe-f, (1) cr>A-i^tL 

[0075] zffiXo iz-t^ t . mtitm^'^'rM.m/-^ 

y'j:i^::x,T-Mzmm^tLX\>-^:S,iCtmhi^i'. (2) 

izj^h^tdm^i^^T-j^m^mam'oMLmf^tihT- 

[0076] -HRtC. -feyU7»IKifii^XxATi4. ^ 

mzm^u^\^!sii.icfmi- immxt> s . Lt: 

ifi-yX. ±E(2) (r>m-^zkhmiy:^^J^r^^yY:^- 
[0 0 7 7] ±IB(2) 0^^$ii>l=eK^L. ^ 

[0 0 78] ±12(1) i5j:i;f(2) eo^fc. 

(3) ^mmw^-M<n^msimim^^imLxh^\^ 

m^\,z^^Lfzbt . 

[00791 (2) <r>^l<r>^^-^ifi 

KBl^^y K:t->N' ^ t *f^tgi: =3:^ , 
[0 0 80] 5r*5, C:<7)j%B^{4iJB«-IIM9^®tc|l8«$ 



[0081] Z<7)X o tc-ri. k , K;t--'N'<^1IS¥'J 

^A.. z<r)mm<m&m^<on\t^(7)mw^^ifriz 
[0 0 82 3 nmmim^^miz. mtmumm 

[0083] cliT) J: o {znm-th k . mtiimummsQ 

^mmcommm&i)m^^t^izim^\mmxj\yv::^- 

(^tznb , ^iS)fflg**3lv ^ i: ^ n y H :t->' s<JO 

[0084] -€-<ofl&. »iftji^£^>^7^A<oa«^-e<oii 
«a. ^mmm^mm<r>mmkm^. ^yn^t-ysico 

t^rV^KH-ca^ ^ LTHSfeT- ^ h . 
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^^m-yitimsmms^it^m.k ■?• WNy 
m&vmmrTJ^^Aim^i>zktfiT^ 
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